This paper deals with the squamate fauna from three Neogene localities in Slovakia. Neogene lizards and snakes have rarely been reported from this region and many aspects of their evolution and palaeodiversity are still poorly understood. Squamate remains from the Upper Miocene (MN 9) locality of Borský Svätý Jur belong to at least five different taxa: Lacerta sp., Pseudopus sp., Colubroidea indet. (? Elapidae), Natricinae indet. and Colubridae indet. The ophidian assemblage from Ivanovce (Lower Pliocene; MN 15b) is dominated by colubrids, mainly Zamenis longissimus. The remainder is comprised of the species Natrix natrix. Squamate material from this locality also includes Lacerta cf. agilis, Pseudopus sp. and Ophisaurus sp., while that from Hajnáčka (Upper Pliocene; MN 16a) is extremely poor, comprising just one taxon -Natrix natrix. The Ivanovce material represents the oldest proof of the former existence of the species Zamenis longissimus and Natrix natrix in the Slovak Republic. The composition of this snake fauna indicates faunistic and palaeoecological changes at the end of the Miocene, although this was not as rapid as at similar localities in Europe. The squamate fauna of Slovakia has changed very little since the beginning of the Pliocene, and the majority of taxa are represented by species that currently occur in this region.
Introduction
Neogene fauna of terrestrial ectotherm animals have only rarely been reported from Slovakia, and many aspects of the evolution of the squamate fauna in this area are still poorly understood. In the past, the fossil squamate fauna has mainly been documented from the older Middle Miocene Slovak locality known as Devínska Nová Ves, near Bratislava. At this locality, the following snake taxa were reported: Colubrinae B and D, Colubrinae gen. et sp. indet., Neonatrix sp. and Elapidae C (Ivanov 1998) . The material consists of isolated vertebrae. Besides this, 21 articulated snake vertebrae have been described from this locality (Wettstein-Westersheimb 1955) . At the base of their length, this specimen was compared with Malpolon (Coelopeltis). However, according to Szyndlar (1984 Szyndlar ( , 1991a , the determination of this material at genus level is impossible. Currently, the specimen is attributed to Colubrinae indet. (Szyndlar 1991a) . Estes (1969) described gecko material from this locality as Euleptes (Phyllodactylus) sp. and later, Klembara (1986a) described the taxon Ophisaurus. The remains of the snakes from the Bonanza site were described as Serpentes indet. (Holec et al. 1987) . This paper deals with the squamate reptile fauna of the Upper Miocene locality of Borský Svätý Jur (MN 9), the Lower Pliocene locality of Ivanovce (MN 15b) and the Upper Pliocene locality of Hajnáčka (MN 16a). Although the material described herein mainly deals with snake fauna, these localities have also yielded many fossil turtles which will be described elsewhere. The first occurrence of squamate fauna at Ivanovce was documented by Klembara (1986b) , who described anguid lizards such as Pseudopus apodus (Pallas, 1775) and P. pannonicus (Kormos, 1911) . Subsequently, Čerňanský & Joniak (2009) published the first information on the occurrence of the family Lacertidae at this locality (Lacerta cf. agilis L., 1758).
The aims of this paper are: 1) to provide detailed descriptions of the lizard and snake material from the above localities and 2) to discuss the palaeoenvironmental implications of the described fossils.
Material and methods
This study was based mainly on fossils deposited in The National Museum at Bratislava in Slovakia. During a survey on the microvertebrate fossils from the three localities, a huge amount of herpetological material collected by Dr. Joniak 900 A. Čerňanský between 2000 and 2004 was discovered. With the exception of the lacertids described by Čerňanský & Joniak (2009) , this herpetological material has never been mentioned in any publication. The material is comprised of isolated elements collected by screen-washing or surface prospecting and all material was photographed using a Nikon D90 camera. The extant species in the collections of the Department of Ecology, Comenius University in Bratislava, Faculty of Natural Sciences, were used for comparison purposes. The standard anatomical orientation system is used throughout this paper. The osteological terminology for lizards follows that of Roček (1984) . The osteological terminology for snakes follows that of Szyndlar (1984) , partially that of Popesko (1974) , modified by Jandzík (2000) .
Geological settings
1. The locality of Borský Svätý Jur is situated in the NW Vienna Basin, in the Záhorská nížina lowlands (Fig. 1) , on the site of an old clay pit. The fossiliferous layer is comprised of limnic silts and sands, overlying less fossiliferous grey clays. According to the rodent microfauna, the layers are from the Upper Miocene (Vallesian, the upper part of MN 9). The sediments are also richly fossiliferous with the remains of molluscs, ostracods, fish and mammals (Pipik & Holec 1998; Sabol et al. 2004 ).
2. The locality of Ivanovce is situated near the town of Trenčín ( Fig. 1 ) and it represents an abandoned quarry opening into Mesozoic limestones. It contains many vertical and horizontal fissures filled with red plastic clay in which fossils occur. As well as squamate fauna, the fossiliferous fissures yield various groups of amphibians, reptiles and mammals (e.g., Klembara 1986b; Fejfar & Sabol 2004; Čerňanský & Joniak 2009 ). According to the rodent microfauna, the age of these sediments is Lower Pliocene (Ruscinian, zone MN 15b).
3. The site at Hajnáčka is situated approximately 1 to 1.5 km SE of the village of the same name, near the town of Rimavská Sobota (Fig. 1 ). This locality belongs to the Cerová Basalt Formation, which mainly consists of nepheline basanite and clastics of volcanic rocks. Fossiliferous layers are situated in an elliptically shaped maar depression (the Bone George maar) in the northern foots of Matrač Hill. It is a type locality for European Neogene Mammals, dated to MN 16a (Early Villanyian, Pliocene) (Fejfar & Heinrich 1985) . This site is recognized worldwide for its fossil vertebrates, especially mammals, which are buried in volcanic ash (for details concerning the geology, see Konečný et al. 2004 
Description
Dentary. There is a long, ventrally straight bone, with a slight medial curvature at its anterior end. Only the anterior portion of the left dentary is preserved (Figs 2A, B ). In dorsal view, it is strongly convex laterally and compressed medio-laterally. It gradually heightens posteriorly. A high straight alveolar ridge supports a single row of bicuspid teeth (4 teeth and 7 tooth sockets are present). The symphysial facet is small and square-shaped. The medial surface contains a deep groove for Meckel's cartilage. The lamina horizontalis is slightly rounded. The lateral surface is pierced by at least 5 foramina (foramina pro rami nervorum alveolarium inferiorum).
Remarks. The left dentary Z 27104 described here was mentioned in the paper by Čerňanský & Joniak (2009 
Osteoderms. The osteoderms are variable in size (Figs 2C, 3A) . They are flattened with a convex outer surface bearing a small anterior smooth margin and a sculptured posterior pit and ridge area. The sculpture is formed by a series of isolated or sometimes confluent tubercles without a medial crest.
Ophisaurus sp. (Figs 3B, C)
Locality, horizon and material. Ivanovce, Lower Pliocene (Ruscinian), MN 15b: two isolated osteoderms Z 27161/2-3.
Description
Osteoderms. The osteoderms are flattened, bearing a small smooth surface to the anterior and a sculptured posterior pit and ridge area provided with a prominent medial ridge (Figs 3B, C). 
Vertebra. The isolated vertebra is only fragmentarily preserved (Figs 2D-H). It is devoid of protruding elements. Its height is greater than its length. The neural spine is very low. It increases slightly posteriorly. Its base is slightly expanded. Unfortunately, the anterior end with the zygosphene and presygapophyseal processes is broken. The diapophyseal and parapophyseal processes are only preserved on the left side and are damaged. In anterior view, the neural canal is large. The rounded small cotyle is compres dorsoventrally. Laterally from the cotyle, there is a deep depression with a paracotylar foramen. In posterior view, the condyle is small and rounded, situated on a short neck. The postzygapophyseal articular surface is irregulary tetragonal and enlarged posterolaterally, and it is preserved only on the left side together with the broad zygantrum. In ventral view, the hypapophysis is visible.
It declines posteriorly. Unfortunately, its posteroventral ending is broken off. The ventral margin of the cotyle has a shallow median notch. Minute subcentral foramina are preserved laterally from the hypopophysis. The sharply developed subcentral ridges are well developed.
Remarks. The determination of the vertebra described here at family level is questionable. The sharply developed subcentral ridges indicate that this vertebra comes from the posterior portion of the precaudal region. This material could be likely attributed to the family Elapidae. According to Szyndlar (1991b) , vertebrae of cobras found in European fossil sites may be easily differentiated from those of other snakes; they closely resemble vertebrae of large-sized colubrine snakes, but contrary to the latter, they are provided with hypapophyses throughout the precloacal region of the column; moreover, they are characterized by very low neural spines. The same character is present also in the material described here. Unfortunately, the material is badly preserved and lacks protruding elements.
Colubridae Oppel, 1811 Natricinae Bonaparte, 1838 Natricinae indet. (Fig. 2N) Locality, horizon and material. Borský Svätý Jur, Upper Miocene (Pannonian), MN 9: one incomplete precaudal vertebra Z 27160.

Vertebra.
A very fragmentary vertebra, only the posterior portion of the centrum is preserved (Fig. 2N ). The rounded condyle is clearly separated from the corpus by a shallow sulcus. The hypapophysis has a distinct anterior keel, the border of which slopes posteroventrally. The distal tip of the hypapophysis is oriented caudally, ending at the level of the condyle.
Remarks. The shape of the hypapophysis makes it possible to attribute this fragmentary material to the subfamily Natricinae. According to Szyndlar (1984 Szyndlar ( , 1991b , the basic feature differentiating natricine vertebrae from those of other members of the family Colubridae (s.l.) is the presence of hypapohyses throughout the precaudal region of the column; colubrines possess hypapophyses in the cervical region only, while in the remaining precaudal vertebrae this structure is replaced by the haemal keel. Natricine vertebrae can be easily distinguished from those belonging to other hypapophysis-bearing snakes. They differ from the Viperidae in having usually sigmoid (and not straight) hypapohyses.
Colubridae indet. (Figs 2I-M)
Locality, horizon and material. Borský Svätý Jur, Upper Miocene (Pannonian), MN 9: Eight isolated vertebrae Z 27159/1-8.
Description
Trunk vertebrae. The incomplete vertebrae are relatively small (Figs 2I-M). They are characterized by relatively high neural spines and straight flattened haemal keel. In anterior view, the neural arch is moderately vaulted and the neural canal is rounded with small lateral sinuses. The interzygapophyseal ridges are well developed. The large paracotylar foramina are situated in shallow depressions on both sides of the circular cotyle. The prezygapophyseal articular facets are oval, and anterolaterally extended and the prezygapophyseal processes are not preserved.
Remarks. The absence of hypapophysis could indicate the attribution of this material to the subfamily Colubrinae. Colubrine snakes are most abundant in post-Paleogene fossil materials. According to Szyndlar (1991a) , it is very easy to distinguish colubrine vertebrae, devoid of hypapophyses throughout the postcervical precaudal region of the column, from other advanced snakes, yet proper identification to the generic level is in many cases hazardous. 
Zamenis
Description
Dentary. The dentary is a long, slender, anteroposteriorly elongated bone, with a slight medial curvature at its anterior end ( Figs 4A, B ). It is mediolaterally compressed and in lateral view heightens gradually posteriorly. An essentially straight alveolar shelf (crista dentalis) supports a single row of up to 23 tooth positions with 11 teeth preserved. On the medial side, the Meckel's groove is deep, narrows and disappears anteriorly at the level of the 6 th tooth. The posterior ventral corner of the dentary is greatly elongated into three processes. The most prominent is a dorsal process (processus dentalis dorsalis), which bears teeth over its entire length. Its posterior end is pointed. Ventrally, there is a well-developed dorsoventrally compressed ventral process (processus dentalis ventralis). Between it and the dorsal process, there is a deep compound notch on the lateral side. It ends anteriorly at the level of the 14 th tooth. The surangular process (processus surangularis) is short. At the level of the 8 th -10 th teeth, the otherwise smooth lateral surface is pierced by one anteroposteriorly distinctive elongated mental foramen.
Remarks. The data correspond generally with the material described by Szyndlar (1984) . Here, 23 tooth positions are presented. In the Recent material described by Jandzík (2000), dentaries have 22-25 tooth positions. Right compound bone. This is a huge, cylindrical, anteroposteriorly elongated and mediolaterally compressed bone (Figs 4C, D) . The anterior end of the dental process is shorter on the medial side. The deep angular notch (incisura angularis) is situated here. Ventrally, a shallow groove is situated on the dental pro-cess. The fossa mandibularis is wide and comprises almost 1/3 of the entire length of the bone. Onward from the anterior end of the fossa, the supraangular foramen (foramen supraangulare) is situated on the lateral side of the dorsal wall. The highly arched medial flange is twice as high as rectilinear lateral flange. From the pos-terior side, the fossa is bordered by the strongly arched trochlea articularis. Its anterior margin is higher than that of the posterior one, and the whole structure is oriented posterolaterally. The massively built retroarticular process (processus retroarticularis) is short and oriented posteroventrolaterally. A small foramen is situated at its base.
Remarks. According to Szyndlar (1984) , the supraangular foramen is situated closely to the end of the fossa mandibularis. Here, this foramen is situated more anteriorly. The same situation is presented in the Recent material described by Jandzík (2000) .
Maxilla. The maxilla is a long, strongly anteroposteriorly extended and bilaterally compressed bone ( Fig. 4E ). Its anterior portion is bent medially, while the posterior portion is bent slightly dorsally. On the ventral side, the maxilla bears at least 18 teeth (13 pointed, posteriorly curved teeth and 5 tooth sockets are present in Z 27162/c). Approximately halfway along the total length of the bone, the prefrontal process arises in the medial direction. Its end bends posteroventrally. Anterior to the process, the bone is pierced by the maxillary foramen. Here, the dorsal surface of the bone is convex. A wide and short ectopterygoid process (processus ectopterygoideus) is situated shortly before the posterior end of the bone.
Septomaxilla. This is a paired elongated bone (Fig. 4H ). The septomaxilla is widest in its centre. Here, the bone is slightly convex dorsally. In the ventral side, the significant deep fossa (fossa septomaxillaris) is situated in this region. The bone narrows anteriorly and runs into the slightly pointed rostrum. The distinctly thinner anterior third of the rostrum is separated by a groove. The convex lateral nasal process extends approximately from the midpoint of the lateral wall. Posteriorly, median margin is elongate into a long bipartite frontal process.
Prefrontal. The right and left ( Fig. 4I ) prefrontals are almost completely preserved. The anterior surface of the bone is rounded. The lacrimal foramen (foramen lacrimale) is situated near the ventral edge. The spina praefrontalis extends from its medial edge. However, it is broken, and only its base is preserved. A massive nasal process (processus nasalis) is located dorsally from the lacrimal foramen. It forms a mediolaterally compressed plate. From its base, the bone passes into the small external frontal process (processus frontalis externus). A massive internal frontal process (processus frontalis internus) is situated posteroventrally. On the same side, the bone extends ventrolaterally into a well-developed, slightly arched maxillary process (processus maxillaris).
Frontal. The frontal is a paired, elongated, rectangular bone (Figs 5A-F). Its posterolateral corners are wedge-shaped. It is massively built. The dorsal surface of the bone is slightly convex. In contrast, the lateral margin (margo supraorbitalis) has a substantially concave shape. The medial edge is straight with a slight lateral bending of the anterior end. The surface of the bone is smooth, with the exception of a shallow antero- posteriorly prolonged depression. Its posterior portion is more pronounced and is located approximately in the lateral third of the bone. This section also contains pronounced supraorbital foramina (foramina supraorbitalia). The anterior depression turns more to the lateral edge, while its intensity decreases. In the anterior portion of the frontal bone, there is a large circular foramen (foramen ethmoidale) for the nerve orifice. The foramen is medially bordered by a thin medial lamina (lamina medialis). The septomaxillary process (processus septomaxillaris) is developed ventrally under the foramen. In lateral view, this expands significantly in the anterior direction. It is separated by a distinctive wide notch from the ventral edge. Anterolaterally the bone forms a relatively small but wide internal prefrontal process (processus praefrontalis internus), which continues ventrolaterally. Only the broad base of this structure is visible under the external prefrontal process (processus praefrontalis externus). The anterolateral edge of the wide triangular external prefrontal process is slightly concave. The parietal process (processus parietalis) forms the posterior edge of the lateral wall.
The process is only poorly developed, and in dorsal view is insignificant. The concave orbital notch (incisura orbitalis), which forms the anterodorsal orbital margin, is wide and slightly recessed.
Parietal. The parietal is a large unpaired bone, septangular in shape in dorsal view (Figs 5G-L). The parietal crest (crista parietalis) is well developed, especially in the posterior portion. Its lateral arch borders a thin posterior tip, which forms the contact with the supraoccipital. In the central portion, the parietal crest disappears gradually. The central surface at this point forms a slightly arched slope. The crest is significant in the anterior portion of the bone, over the edge of the postorbital margin. Besides small foramina and grooves in the posterolateral region, the dorsal surface of the bone is smooth. The anterior margin of the bone, which was in contact with the frontal bone, is relatively wide and slightly concave.
Supraoccipital. This is an unpaired bone ( Figs  4N, O) . The anterior margin of the bone has a deep V-shaped sinus. The posterior edge is convex with median tapering. The lateral margins are irregular, slightly convex in dorsal view. A strongly developed short sagital crest is present on the dorsal side of the bone. From its anterior end, the paired occipital crest (crista occipitalis) continues posterolaterally. Its lateral edges extend sharply down in the ventral direction before reaching the end of the bone. A huge cavity (cavum vestibulare) is situated in the lateral wall, and the walls that bound it are relatively thin. The cavity is opened by two semicircular canals. The anterior canal (canalis semicircularis anterior) pierces the anterolateral wall, whereas the posterolateral wall is pierced by the posterior canal (canalis semicircularis posterior).
Exoccipital. The exoccipital is a paired, flattened bone (Fig. 4S ). In its dorsal region, there is a low occipital crest (crista occipitalis), which runs posterolaterally. The broad flattened dorsal parotic process (processus paroticus), which is relatively short, runs posteriorly. In the anterior region, there is a huge, anteriorly oriented plate. The dorsal region of the plate is wide. The posteroventral margin of the exoccipital bone runs into the occipitocondylar tubercle (tuber occipitocondylare), which forms the occipital condyl (condylus occipitalis). The medial region of the bone is pierced by openings for cranial nerves. The vagus-hypoglossal nerve foramen is large.
Prootic. This is a paired irregularly shaped bone (Figs 4V, X) . The dorsal region of the bone is wavy, and lower at its mid-point. The medial edges are elevated. The lateral wall is almost tetragonal in shape. The supraoccipital crest is less distinctive. Dorsomedially, the bone forms a huge cavity (cavum vestibulare). This cavity forms the dorsal portion of the otic capsule (capsula otica). It is opened by the hudge foramen laterally (foramen for mandibular branch of trigeminal nerve). Here in the posterior internal wall, the small oval facial nerve foramen is situated. The bar dividing rami of the trigeminal nerve is strongly built. Ventrally, it forms a triangular extension directed posteriorly. At its ventral base, a small foramen is situated.
Basioccipital. This is an unpaired bone, irregular in shape (Figs 4T, U). Its anterior edge is straight. The bone is arched ventrally, with the peak of the curve approximately in the middle. Here, the basioccipital process is situated. Slightly laterally, there is the smaller, but better marked paried lateral lobe. The lobes are connected by a low, nondistinctive basioccipital crest (crista basioccipitalis). This gradually turns posterolaterally into the significant basioccopital tubercle (tuber basioccipitale). The basioccipital process extends into the short median crest (crista mediana) posteriorly, which then divides posterolateraly and disappears. A small foramen is situated here. The posterior end of the bone forms the significantly broad occipitocondylar tubercle (tuber occipitocondylare). It is separated by a depression from the rest of the bone. The dorsal surface is concave and smooth, with the exception of a few small foramina located on the lateral and posterior edge.
Right quadrate. In posterolateral view, this is a massive bone, which expands towards the dorsal crest ( Figs 4J, K) . The anterior region is wide and forms a condyle (condylus cephalicus). Its edge is only slightly curved at the ends. The quadrate crest (crista quadrati) is high. The rounded stapedial process is distinct. The trochlea quadrati, which ends the bone, is almost vertical to the condyle.
Remarks. The quadrate bone is massively built as the taxon described by Szyndlar (1984) . The same situation is in Elaphe kormosi (Bolkay, 1913) and E. praelongissima Venczel, l994. However, the condylus cephalicus of E. praelongissima runs into the rectangular process (Venczel 1994) .
Palatine. The bone is strongly compressed mediolaterally, and very slightly convex medially (Figs 4F, G) . The bone bears greatly bent teeth posteriorly (11 tooth positions with 8 teeth). Their size increases anteriorly. At the level of the 6 th -9 th tooth positions, the bone forms the massively built, flattened vomeral process (processus vomeris). It is wide, very high and slightly curved medially. Its end forms the curved choanal process. The maxillary process is massive, long and tapering, projected posteriorly. Its base is pierced by a broad maxillary nerve foramen. In the posterior direction, the bone ends by a relatively small pterygoid process (processus pterygoideus). Ventrally, it is separated by a notch (incisura pterygoidea).
Remarks. The tooth number is identical as in the material described by Szyndlar (1984) .
Left pterygoid. The pterygoid is flattened dorsoventrally, and elongated in shape (Fig. 4L, M) . The toothramus forms about half the entire length of the bone. There are 13 tooth positions with 7 functional teeth. The palatal process (processus palatinus) forms less than half the entire length of the bone. There is absence of a pterygoid crest. The lateral edge of the ectopterygoid process (processus ectopterygoideus) is straight and forms a pterygoid flange on the dorsal side. Here, the flange forms a lateral border of the bone and runs into the posterior end as a sharp crest. A well-developed deep groove is situated medially. The bone is convex on the ventral side and its posteromedial edge is strongly curved.
Remarks. According to Szyndlar (1984) , an ectopterygoid process is undeveloped in this taxon. However, this structure is present in the Recent material described by Jandzík (2000) , as well as in the fossil material described here.
Basiparasphenoid. This is an unpaired highly elongated, irregularly club-shaped bone (Fig. 6) . The 4 specimens are preserved -one (Figs 6A-E) represents early juvenile ontogenetic grown stage. Here, the structures are not so distinctly developed. For this reason, the description is based mainly on the specimens representing adult forms ( Figs 6B-D, F-H) . The parasphenoid process (processus parasphenoideus) is relatively long, with a similar width along its entire length except of its base. In ventral view, its anterior end is tridentshaped with three blunt pikes. These are approximately the same length as the basiparasphenoids in Figs 6C-D. However, in the basiparasphenoid in Fig. 6B , the central spine is distinctly larger than the two lateral spines. It is a variable character. The dorsal region is much narrower and forms one massive frontal crest. It protrudes slightly anteriorly, and its ending is visible from the ventral view. The well-developed frontal step is situated about 2/3rds along its length. The frontal crest is bordered laterally by the trabecular groove (sulcus trabecularis) over its entire length. At its base, the trabecular groove runs into a paired trabecular canal (canalis trabecularis). At the posterior, the bone is expanded laterally on the base of the frontal crest. Here, the bone forms the distinctive suborbital flange (processus suborbitalis). The anterior foramina for the abducens nerves (nervus abducens) are situated more posteriorly than the sympathetic nerve (nervus sympaticus) foramina. The pituitary fossa (fossa hypophyseos) is deep ventrally. It runs into the sella turcica anteriorly. Posteriorly, it is bordered by the dorsum sellaris. Its anterior edge forms a sharp crest (crista sellaris). The bone is the widest around this region, and forms the basipterygoid process (processus basipterygoideus) laterally. Posterior to this region, the bone slopes down and forms a depression (depresio basicranialis) in its central portion. The posterior foramen for the abducens nerves is situated on its anterolateral wall. Laterally, the depression is well defined, and forms the posterior end of the bone. The posterolateral edge of the bone is oriented posterolaterally. On the ventral side, a deep groove is situated along the entire length of the parasphenoid process. The pterygoid crest (crista pterygoidea) is well developed and covers the anterior orifice of Vidian canal. Its opening is situated on the dorsal side. The pterygoid crest runs as far as the edge of the basipterygoid process. The nondistinctive straight basisphenoid crest (crista basisphenoidea) is situated along the median line posteriorly from the pterygoid crest. The common foramen (foramen commune) for the cerebral and Vidian (=parabasal) canal lies behind the level of the basipterygoid process on the lateral edge of the posterior portion. It is not in contact with the pterygoid crest.
Trunk vertebrae. The vertebrae are well preserved (Fig. 7) . In lateral view, the spinal process (processus spinosus) is about twice as long as it is high (Fig. 7C) . The anterior edge tilts forward considerably less than the posterior edge. The dorsal portion of the spinal process is slightly thicker. The lateral foramina are large, and located in a depression. The parapophysis and diapophysis are the same size and are well separated from each other. In dorsal view, the diapophyses are oriented laterally. The zygosphene has well-developed lateral lobes. The prezygapophyseal articulations are triangular in shape, with rounded corners. The prezygapophyses are short and blunt. The epizygapophysal spines are not developed. The haemal keel is clearly developed, spatulate-shaped. It is slightly expanded at the posterior end. The subcentral foramina are small. In anterior view, the rounded cotyle is preserved. There are small, but well-developed paracotylar foramina on its lateral sides. The neural canal is oval, and is greater in height than width. The zygosphene is slightly convex.
Remarks. Trunk vertebrae of this living snake are characterized by a spatulate-shaped haemal keel, usually rounded, very rarely sharp or (exceptionally) flattened; the zygosphene has three distinct lobes, in large examples it is more or less straight in dorsal view (for more details of the diagnosis character see Szyndlar 1984) . The same character is present in the material described here.
Dentition. The teeth are slender, pointed, and strongly curved posteriorly, with those in the anterior portion of the dentary being the highest. In most specimens, small resorption pits are present on the lingual sides of the tooth bases. The largest maxillary teeth are found approximately in the middle of the bone. The pterygoid tooth size decreases slightly in the posterior direction.
Natrix Laurenti, 1768 Natrix natrix (L., 1758) (Figs 8, 9) Localities, horizons and materials. 
Dentary. The dentary is a long, slender, anteroposteriorly elongated bone, with a slight medial curvature at its anterior end (Figs 8A, B ). An essentially straight alveolar shelf (crista dentalis) supports a single row of up to 17 tooth positions -8 teeth are preserved. On the medial side, Meckel's groove is deep, narrows and disappears anteriorly. The posterior ventral corner of the dentary is greatly elongated into three processes. The most prominent is a dorsal process (processus dentalis dorsalis), which bears teeth over its entire length. Its posterior end is pointed. Ventrally, there is a welldeveloped dorsoventrally compressed ventral process (processus dentalis ventralis). Between it and the dorsal process, there is a deep compound notch on the lateral side. Here, the rounded, only very slightly anteroposteriorly extended mental foramen (foramen mentale) is situated at the level of the 9 th tooth.
Remarks. Szyndlar (1984) presented 29 tooth positions for the species Natrix natrix, while the dentary described here has 17 tooth positions. The dentary described here is gracile and small (total length is 8.8 mm). It represents probably a juvenile ontogenetic stage of development. Left pterygoid. Pterygoid is a paried, anteroposteriorly elongated bone. The palatal process is short, and forms less than half the entire length of bone ( Figs  8C, D) . The tooth-ramus forms approximately 2/3 of the length of the bone. It bears at least16 tooth positions, with 7 functional teeth. However, the anterior end is broken and missing. In the posterior direction, the base of the process expands rapidly and extends laterally into a rounded lateral ectopterygoid process (processus ectopterygoideus). From the posterior end of the tooth-ramus, the bone narrows and bends laterally. On the dorsal surface, the distinctive pterygoid crest (crista pterygoidea) is situated in 1/3 from the lateral margin of the bone. It runs to the end of the bone. The large fossa pterygoidea, which extends anteroposteriorly, is situated laterally from the pterygoid crest.
Ectopterygoid. This is a paired, dorsoventrally flattened, anteroposteriorly extended bone (Figs 8F, E). Its anterior end is clearly expanded mediolaterally, and slightly convex posteriorly. External and internal rami of maxillary articulation are weakly separated from each other. They form a sheet of irregular tetragonal shape. Posteriorly, the bone forms the long bacillary portion, and tapers into the pterygoid articulation.
Basiparasphenoid. The description is based on the three preserved specimens. Only specimen (Figs 8K,  L) is preserved completely. The bone has the shape of an elongated triangle. It extends anteriorly to the relatively narrow parasphenoid process (processus parasfenoideus). It extends slightly posteriorly to its base (Figs 8G-L). Its dorsal portion forms a thin distinctive frontal crest, and overhangs approximately once so broad ventral portion of the process. The distinctive paired trabecular groove (sulcus trabecularis) is situated in the lateral wall, and separates the dorsal portion of the process from its ventral portion. It runs along the entire length of the process. On the basis of the parasphaenoid process, the groove is terminated by the paired trabecular canal (canalis trabecularis). The small indistinct paired trabecular process (processus trabecularis) is situated posteriorly from the end of the canal. Between this process and the trabecular canal, the bone is expanded into the small paired suborbital flange. The pituitary fossa (fossa hypophyseos) is well recessed ventrally. It continues anteriorly into the sella turcica. Posteriorly, it is bordered by the dorsum sellaris. Its anterior edge forms a sharp crest (crista sellaris). The anterior paired foramen for the abducens nerve (nervus abducens) is situated slightly anteriorly from this crest. Posteriorly from this foramen, the small paired foramen for the sympathetic nerve (nervus sympaticus) is situated between the edge of the pituitary fossa and the lateral margin of the bone. The canal for the sympathetic nerve is oriented posterolaterally. Here, the bone forms the basipterygoid process laterally and the orifice of the canal is situated approximately at this level. Posteriorly, the broad posteroventrally depressed basicranial depression (depressio basicranialis) is situated. The posterior foramen for the abducens nerve is situated approximately in the middle of its lateral wall. The posterolateral margin of the bone is oriented posteromedially. The ventral surface of the bone is convex. The paired pterygoid crest (crista pterygoidea) is developed more posteriorly. In the median portion, both branches are in contact with the posteriorly oriented, blunt unpaired basisphenoid crest (crista basisphenoidea). Together with the two pterygoid crests, these form an M shape on the posterior portion of the ventral side. Near the lateral margin, the anterior paired orifice for the Vidian canal is situated approximately at the level of the upper portion of the pterygoid crest. The Vidian canal is short. The large posterior common foramen (foramen commune) is situated medially straight behind the edge of the posterior portion of the pterygoid crest, nearly at the level of the basipterygoid process. The slightly extended groove is situated posterolaterally from the common foramen.
Remarks. The basiparasphenoids of this taxon are characterized by considerable morphological variability, which makes the determination extremely difficult (Szyndlar 1984) . The main difference between Natrix natrix and N. longivertebrata Szyndlar, 1984 is in their posteriormost area: in N. longivertebrata the posterior orifices of the Vidian canals are hidden inside bony recesses (Szyndlar 1991b ). This condition is also observable in material from the French Miocene (described as Natrix aff. longivertebrata by Rage & Szyndlar 1986 ).
Trunk vertebrae. The parapophysal processes are strongly built. The neural arch is well-rounded ( Figs  8M-R) . Unfortunately, the spinal process is incomplete in specimen from the Ivanovce and also from Hajnáčka (Fig. 9 ). Its anterior margin runs posteriorly along with the posterior margin, in which the dorsal region is situated more posteriorly than its base. The lateral foramens are small. The paracotylar foramens are situated in depressions. The oval prezygapophyses have welldeveloped prezygapophyseal processes. The dorsal margin of the zygosphene is straight. The hypapophysis has a distinct anterior keel, the border of which slopes posteroventrally. The distal tip of the hypapophysis is oriented caudally, ending at the level of the condyle.
Remarks. The massively built parapophyseal process allows to attribute the material described here to the species N. natrix. Trunk vertebrae of N. natrix differ from those of both N. tesselata (Laurenti, 1768) and N. maura (L., 1758) by having obtuse distal hypapophysis and parapophyseal processes (Szyndlar 1984 (Szyndlar , 1991b .
Dentition. The teeth are conical, pointed and strongly curved posteriorly. Small resorption pits are present on the lingual sides of the tooth bases.
Discussion and conclusions
The squamate fauna at the Upper Miocene locality of Borský Svätý Jur consists of Lacerta sp., which is the oldest known member of this family in the Slovak Republic, and it includes anguimorph lizards and snakes. The "exotic" taxon is only represented by the material of one isolated vertebra, presumably belonging to the family Elapidae. However, because the vertebra is incompletely preserved, its identification at the family level is questionable. If we assume that this material really belongs to this family, this finding suggests a relatively warmer climate in the region during the Upper Miocene. Besides this, the snake fauna of Boský Sv. Jur consists of at least two type of colubrids. The material identified as Pseudopus most likely belongs to the species P. pannonicus. According to Klembara et al. (2010) , only P. pannonicus was present in the fossil material in this geographic area during MN 9. The diversity of squamates at the Upper Miocene locality of Borský Svätý Jur is rather poor in comparison with the older locality of Devínska Nová Ves near Bratislava (Middle Miocene), and also in comparison with little bit younger localities, e.g., Kohfidisch in Austria (MN 11; Bachmayer & Szyndlar 1985) or Polgárdi in Hungary (MN 13; Venczel 1994) . In Kohfidisch, snakes are represented by Elaphe kohfidischi Bachmayer & Szyndlar, 1985 , Nanus planicarinatus Bachmayer et Szyndlar, 1985 , Natrix longivertebrata Szyndlar, 1984 , Naja austriaca Bachmayer et Szyndlar, 1985 and Vipera sp. (= Daboia sp.). In the second locality, snake remains can be classified into at least eight different taxa (after Venczel 1994): Coluber hungaricus Bolkay, 1913, Coronella cf. austriaca (Laurenti, 1768), Elaple kormosi (Bolkay, 1913) , Elaphe praelongissima Venczel, l994, Natrix cf. longivertebrata Szyndlar, 1984 (Colubridae) , Macrovipera gedulyi (Bolkay, 1913), Vipera sp.l ("Oriental viper" group), and Vipera sp.2 ("European viper" group) (Viperidae). In each case, the composition of snake fauna in the Upper Miocene of central Europe indicates rapid faunistic and paleoecological changes (Venczel 1994) . This reflects a distinctive climatic change at the end of Miocene. According to the evolution of Upper Miocene European land mammal fauna; this involved a general cooling and an increase in seasonality beginning by the Upper Miocene. The pre-existing subtropical evergreen forests were replaced by mixed mesophytic ones at higher latitudes, while in the peri-Mediterranean regions, the forest cover became fragmented. The Vallesian Crisis, which involved the disappearance of forest-adapted taxa and a general reduction in diversity in Europe by the beginning of the Upper Miocene, has been related to major climatic changes (Casanovas-Vilar et al. 2005) .
At Ivanovce, the snake community included two taxa: Zamenis longissimus and Natrix natrix. The taxon Z. longissimus was clearly dominant at this locality. Both species are also present in the territory of Slovakia in the recent period. The Lower Pliocene material of these two taxa described here is well preserved and practically does not differ from those of Recent Z. longissimus and N. natrix. The Ivanovce material represents the oldest proof of the former exis-tence of these two taxa in the Slovak Republic. Besides the snake fauna, the study area also contains anguid lizards such as Pseudopus apodus and P. pannonicus, as described by Klembara (1986b) , and also Ophisaurus sp. which is, firstly described in this paper. The lizard fauna at Ivanovce is also represented by Lacerta cf. agilis (Čerňanský & Joniak 2009 ). According to the squamate reptiles found at this locality, the landscape in this area during the early Pliocene was arid and warm with shrubby vegetation on rocky limestone slopes and thin deciduous forest. Almost all kinds of cranial elements of the taxa Z. longissimus and Natrix natrix were recorded from the Polish Pleistocene (Szyndlar 1984) .
In the Upper Pliocene locality Węże II (MN 16; Poland), squamate fauna is represented by the taxa Pseudopus pannonicus (Kormos, 1911) , Anguis cf. fragilis (L., 1758), Lacerta cf. viridis (Laurenti, 1768), Lacerta sp., Elaphe paralongissima Szyndlar, 1984 and Natrix cf. longivertebrata Szyndlar, 1984 Szyndlar, (after M lynarski et al. 1984 . However, the diversity of squamate fauna at Hajnáčka is extremely low. In the material from this locality, only the species N. natrix could be recognized. Since the beginning of the Pliocene, the squamate fauna of Slovakia has changed very little and the majority of the taxa are represented by species which still occur in this region.
